An improved synthesis of the selective EP4 receptor agonist ONO-4819.
An improved synthesis of the highly selective EP4-receptor agonist ONO-4819 has been developed. The previous synthesis suffered from several drawbacks, in which a critical one is the difficulty in the removal of byproducts leading to unsatisfactory quality of the active pharmaceutical ingredient (API). Furthermore, on stereoselective reduction of an enone intermediate by binaphthol-modified lithium aluminum hydride, low concentration of the reaction conditions and tedious purification procedures to remove excess binaphthol were critical issues for the manufacturing process of the API. In the improved process, we have developed improved conditions using gamma-thiobutyrolactone as sulfur source instead of potassium thioacetate to introduce the sulfur-containing C4 side chain without formation of byproducts. For stereoselective synthesis of the chiral alcohol, (-)-DIP-chloride reduction is found to be the best method, which can improve not only the enantioselectivity but also the workload for removing the chiral modifier in a purification process. Furthermore, benzoyl and tert-butyldimethylsilyl groups as protecting groups for hydroxyl functions were used for precise process controls of all intermediates. By changing these protecting groups, the purity of ONO-4819 was strictly controlled through crystalline intermediates. Thus, an improved robust process for ONO-4819 with a high chemical purity was developed.